Aporcelaimellus simplex (Thorne & Swanger, 1936 ) Loof & Coomans, 1970 is a widely distributed species in Holartic territories, although, according to Álvarez-Ortega & Peña-Santiago (2010a) , some of its records should be treated with caution. Originally described under Dorylaimus Dujardin, 1845, it was subsequently transferred to Eudorylaimus Andrássy, 1959 , Aporcelaimellus Heyns, 1965 and Metaporcelaimus Lordello, 1965 by Andrássy (1959) , Loof & Coomans (1970) and Andrássy (2001) , respectively. Tjepkema et al. (1971) studied original material and provided descriptions and measurements but no illustration. More recently, Álvarez-Ortega & Peña-Santiago (2010a) also presented a detailed redescription on the basis of original material, although different from that studied by Tjepkema et al. (1971) , and retained it under Aporcelaimellus.
the Iberian Peninsula were extracted from soil samples using somewhat modified methods of Baermann (1917) and Flegg (1967) , whereas the nematodes from California were extracted from soil samples by sieving and sucrosecentrifugation technique, also somewhat modified (specific density = 1.18), according to Barker (1985) . In both cases, specimens were relaxed and killed by heat, fixed in 4% formaldehyde and processed to anhydrous glycerin following Siddiqi's (1964) protocol. Finally, the specimens were mounted on permanent glass slides.
LIGHT MICROSCOPY
Nematodes were observed using a light microscope. Morphometrics included de Man's indices and most of the usual measurements. Some of the best preserved specimens were photographed with a Nikon Eclipse 80i microscope and a Nikon DS digital camera. Raw photographs were edited using Adobe Photoshop ® CS.
DNA EXTRACTION, PCR AND SEQUENCING
DNA was extracted from single individuals using the proteinase K protocol. Nematode material was transferred to an Eppendorf tube containing 30 μl double distilled water, 3 μl PCR buffer (Qiagen) and 2 μl proteinase K (600 μg ml −1 ) (Promega). The tubes were incubated at 65°C (1 h ) and then at 95°C (15 min). The protocol for PCR of all nematode samples was as described by Tanha Maafi et al. (2003) . Extracted DNA (2 μl) was transferred to an Eppendorf tube containing 2.5 μl 10× PCR buffer, 5 μl Q solution, 0.5 μl dNTPs mixture (Taq PCR Core Kit, Qiagen), 0.15 μl of each primer, 0.1 μl Taq polymerase and double distilled water to a final volume of 25 μl. The PCR amplification profile consisted of 4 min at 94°C, 35 cycles of 1 min at 94°C, 1.5 min at 55°C and 2 min at 72°C, followed by a final step of 10 min at 72°C. The primers used for amplification were D2A and D3B for amplification of the D2-D3 region of 28S (Subbotin et al., 2006) .
The PCR products were purified using the QIAquick Gel Extraction Kit (Qiagen) and used for direct sequencing. The sequencing reactions were performed at Davis Sequencing (Davis, CA, USA).
The sequences obtained were submitted to the GenBank database under accession numbers JQ778273 and JQ778274.
PHYLOGENETIC ANALYSES
The newly obtained sequences were aligned with other available sequences in GenBank using ClustalX 1.83 (Thompson et al., 1997) . Outgroup taxa were chosen according to the results of previous published data (Holterman et al., 2008) . Sequence alignments were manually edited using GenDoc 2. 6.002 (Nicholas et al., 1997) . The sequence dataset was analysed with Bayesian inference (BI) using MrBayes 3. 1.2 (Huelsenbeck & Ronquist, 2001; Ronquist & Huelsenbeck, 2003) . The best fit model of DNA evolution for BI was obtained using the program MrModeltest 2.2 (Nylander, 2002) with the Akaike Information Criterion in conjunction with PAUP* 4b10 (Swofford, 2003) . BI analysis under the GTR + I + G model was initiated with a random starting tree and run with the four Metropolis-coupled Markov chain Monte Carlo (MCMC) for 10 6 generations. The topologies were used to generate a 50% majority rule consensus tree. Posterior probabilities (PP) are given on appropriate clades. The Bayesian tree was visualised with the TreeView program (Page, 2001 ) and drawn with Adobe Acrobat 9 Pro 9.2.0.
Results

Aporcelaimellus simplex
(Figs 1, 2)
Twenty-eight females from seven localities in the southeastern Iberian Peninsula, ten of them in an acceptable state of preservation, were measured.
MEASUREMENTS
See Table 1 .
Adult
Moderately slender to slender nematodes of medium size, 1.89-2.29 mm long. Body cylindrical, tapering towards both extremities but more so towards posterior end due to conical tail. Habitus curved ventrad after fixation, especially in posterior body region, C-shaped. Cuticle three-layered, 2.0-3.5 μm in anterior region, 4.0-5.5 μm in mid-body and 7.5-9.0 μm on tail, outer layer thin, bearing fine but distinct transverse striation throughout entire body, intermediate layer also thin, inner layer thicker than others and with radial striation. Cervical lacunae absent. Lateral chord 9.0-14.5 μm wide or 15-21% of mid-body diam. Three ventral and three dorsal body pores usually present in region of odontostyle plus odontophore, other body pores inconspicuous. Lip region offset by expansion, 2.9-3.5 times as broad as high and one-fourth to three-eighths (27-38%) of body diam. at neck base. Amphid fovea funnel-shaped, its aperture 8.0-10.5 μm or about half (42-53%) of lip region diam. Cheilostom nearly cylindrical, lacking any differentiation. Odontostyle typical of genus, 3.8-4.5 times as long as wide, 0.8-1.0 times as long as lip region diam. and 0.81-0.96% of body length, aperture 13-15 μm long or occupying three-fourths to four-fifths (74-80%) its length.
Guiding ring plicate. Odontophore linear, rod-like, 1.9-2.2 times odontostyle length. Anterior region of pharynx enlarging very gradually, basal expansion 6.4-8.2 times as long as broad, 3.6-4.5 times as long as body diam., occupying 50-56% of total neck length, pharyngeal gland nuclei located as follows: DN = 53-58; S 1 N 1 = 63-71; S 1 N 2 = 75-79; S 2 N = 86-89. Nerve ring located at 153-167 μm from anterior end or 29-34% of total neck length. Cardia conoid, (15-22) × (15-21) μm with a weak, ringlike structure present, surrounding its junction with pharyngeal base. Vol . 00(0), 2012 
Female
Genital system didelphic-amphidelphic, both branches equally and well developed, anterior 196-250 μm or 9-12% of body length and posterior 210-245 μm or 10-11% of body length. 
On the identity of Aporcelaimellus simplex INSTRASPECIFIC VARIATION
Aporcelaimellus simplex is easily distinguishable from its congeners by the combination of three features: lip region offset by a slight expansion rather than a distinct constriction, absence of pars refringens vaginae, and the morphology of the caudal region, especially the existence of a hyaline terminal portion due to a shortening of inner cuticle layer. These characters are present and very recognisable in all the material examined (Figs 1, 2 ; see also Fig. 7 by Álvarez-Ortega & Peña-Santiago, 2010a).
The American material studied forms a very homogenous group. On the one hand, there is no relevant morphological difference between the Californian specimens studied herein and the type material from Utah recently redescribed by Álvarez-Ortega & Peña-Santiago (2010a) , although the presence of gland bodies in lateral chord are easily perceptible in some Californian females (Fig. 2D) vs not observed in Utah material, yet the presence of gland cells at the vagina-vulva junction has not been confirmed in Californian specimens (vs reported and illustrated in Utah material). These differences may represent geographical variations or the result of different fixation protocols. The morphometrics of the Californian specimens do not differ significantly from those of the type material (Table 2) , since, in spite of the relatively low number of specimens studied in both cases, the ranges of the corresponding measurements and ratios often largely overlap. However, the neck and the tail are slightly longer and the vulva more posterior in the Californian nematodes.
European (Iberian) specimens are very similar to those from America with no important difference between the above description and that provided by Álvarez- Ortega & Peña-Santiago (2010a) , although the ranges of some morphometrics are slightly widened, especially those of lip region diam., odontostyle length, neck length and tail length. Hence a new definition of the species follows.
DIAGNOSIS (EMENDED)
Body 1.74-2.29 mm long, moderately slender to slender (a = 24-36), lateral chord occasionally bearing glandular bodies, lip region offset by expansion, 17-22 μm broad, odontostyle 17-21 μm long with aperture occupying ca three-fourths its length, neck 426-539 μm long, pharyngeal expansion 210-296 long or 49-56% of total neck length, uterus a simple tube 34-92 μm or 0.5-1.6 corresponding body diam. long, pars refringens vaginae absent, two glands cells maybe apparent at vagina-vulva junction, vulva transverse (V = 50-57), tail conical with rounded terminus (33-50 μm, c = 40-55, c = 1.0-1.4), bearing a terminal hyaline portion.
The two sequences obtained from the Californian material are practically identical (similarity 99%), as only 2 bp differences were recorded.
EVOLUTIONARY RELATIONSHIPS
The general morphology of A. simplex resembles that of Aporcelaimellus and Metaporcelaimus representatives in some respects, but does not perfectly fit. The inner cuticle layer is continuous and the intermediate layer shows a hyaline portion as observed in typical representatives of Aporcelaimellus yet the inner layer is not as refractive as in this genus. In addition, the absence of pars refringens vaginae is a remarkable character, quite unusual (although reported, see below) in Aporcelaimellus. The location of S 1 N 1 , slightly closer to DN than to S 1 N 2 , and the conical tail with rounded terminus are found in Metaporcelaimus species, the reason why Andrássy (2001) transferred it to this genus, but the absence of pars refringens vaginae is not frequent (although reported, see below) in Metaporcelaimus, and the continuous inner cuticle layer at caudal region differs from the scheme observed in typical species of this genus, such as M. romanicus (Popovici, 1978) Andrássy, 2001 , whose inner layer presents a terminal discontinuity and the inner core is irregular, often being digitiform and nearly reaching the tail tip.
Molecular results, as inferred from the analysis of D2-D3 expansion segments of the LSU rDNA gene and presented in Figure 3 , raise a new scenario for the taxonomy of the species, with two relevant and intriguing results. First, the two sequences are well separated from those of Aporcelaimellus in the tree, an indication that they do not share a recent common ancestor. Second, the two sequences are included in a well supported group that includes several representatives of the Discolaiminae Andrássy (2009) , Aporcella differs from Aporcelaimellus in the nature of the cuticle (layers showing similar vs dissimilar refraction, respectively; moreover, S 1 N 1 is closer to DN than to S 1 N 2 (vs variable but almost always closer to S 1 N 2 that to DN), and the pars refringens vaginae is absent (vs very often present).
Aporcelaimellus simplex fits well with the Aporcella pattern in its general morphology and, particularly, in key characters such as the nature of the cuticle, location of S 1 N 1 and absence of pars refringens vaginae. As mentioned above, molecular data do not support a close relationship between A. simplex and the other Aporcelaimellus representatives, and support a separate position in the system for them. Hence, we transferred this species to Aporcella as A. simplex (Thorne & Swanger, 1936) comb. n.
As pointed out by Andrássy (2002) , other Aporcelaimellus species might belong to Aporcella. A revision of available information from the literature, putting special emphasis in the nature of the pars refringens vaginae -other features such as cuticle nature and position of S 1 N 1 are not always provided in descriptions -revealed a series of species which form a quite homogeneous group with members of Aporcella and that might be tentatively classified as members of that taxon.
These taxonomic changes do not elucidate the evolutionary relationships of Aporcella and Aporcelaimellus representatives in a definitive way, since further data, Vol . 00(0), 2012both morphological and molecular, should be obtained for other problematic species (see below), but this proposal provides more homogenous groups from a morphological perspective and combines both morphological and molecular evidence.
Taxonomy of the genus Aporcella
DIAGNOSIS (EMENDED)
Aporcelaimidae, Aporcelaiminae (see Remarks). Moderately slender to slender nematodes (a = 20-43; 39-54 in A. tropica) of medium to large size (1.23-2.79; 2.43-3.08 in A. papillata) mm long. Cuticle three-layered, but layers with similar (dissimilar in A. salsa) refraction. Lip region offset by expansion or a more or less distinct constriction. Odontostyle short and robust, with aperture occupying more than half its length. Guiding ring simple, plicate. Odontophore rod-like. Pharynx enlarging gradually, with basal expansion occupying ca half (43-60%) of total neck length; S 1 N 1 at about middle of DN-S 1 N 2 distance. Female genital system didelphic-amphidelphic, uterus a simple tube, only exceptionally more complex (tripartite in A. rotundicaudata), pars refringens vaginae absent, vulva a transverse slit (V = 45-62). Tail similar in both sexes, short, hemispherical to conical, usually about as long as anal body diam. Spicules dorylaimoid. Ventromedian supplements 3-17 in number, hiatus (pre-cloacal space) present.
RELATIONSHIPS
Aporcella resembles Aporcelaimellus, but can be easily distinguished in lacking pars refringens vaginae (vs always present and well developed). Moreover, its cuticle layers almost always show similar (vs dissimilar) refraction and S 1 N 1 is often slightly closer to DN than to S 1 N 2 (vs closer to S 1 N 2 than to DN). It is also comparable to Metaporcelaimus Lordello, 1965 , but differs in the absence of pars refringens vaginae (almost always present and well developed) and tail morphology (vs conical, longer than anal body diam. and with a discontinuity in its inner cuticle layer and irregular inner core).
REMARKS
In spite of the topology of A. simplex in the molecular tree, Aporcella is herein tentatively retained under Aporcelaimidae for pragmatic reasons. The general morphology is similar to other aporcelaims, although the absence of pars refringens vaginae might have special evolutionary meaning (see above), a fact that, as mentioned above, should be evaluated in a general revision of the classification of the dorylaims.
TYPE SPECIES
A. gibberocaudata Andrássy, 2002 OTHER SPECIES
A. adriaani (Botha & Heyns, 1990 ) comb. n. = Aporcelaimellus adriaani Botha & Heyns, 1990 A. capitulum (Shahina, Musarrat & Siddiqi, 2005 comb. n. (Bastian, 1865) Baqri & Khera, 1975 A. parapapillata (Botha & Heyns, 1990 ) Andrássy, 2009 = Aporcelaimellus parapapillatus Botha & Heyns, 1990 A. rotundicaudata (Baniyamuddin & Ahmad, 2007 comb. n. = Aporcelaimellus rotundicaudatus Baniyamuddin & Ahmad, 2007 A. salsa (Andrássy, 2010) comb. n. = Aporcelaimellus salsus Andrássy, 2010 A. simplex (Thorne & Swanger, 1936 comb. n. = Dorylaimus simplex Thorne & Swanger, 1936 = Eudorylaimus simplex (Thorne & Swanger, 1936) Andrássy, 1959 = Aporcelaimellus simplex (Thorne & Swanger, 1936) Loof & Coomans, 1970 = Metaporcelaimus simplex (Thorne & Swanger, 1936) Andrássy, 2001 A. taylori (Yeates, 1967) comb. n. = Aporcelaimellus taylori Yeates, 1967 A. tropica (Jana & Baqri, 1981 comb. n. = Aporcelaimellus tropicus Jana & Baqri, 1981 = Takamangai tropica (Jana & Baqri, 1981) Andrássy, 1991 = Aporcelaimellus adriaani apud de Bruin & Heyns, 1992 , nec Botha & Heyns, 1990 A. vitrinus (Thorne & Swanger, 1936 ) comb. n. = Dorylaimus vitrinus Thorne & Swanger, 1936 = Eudorylaimus vitrinus (Thorne & Swanger, 1936) Andrássy, 1959 = Aporcelaimellus vitrinus (Thorne & Swanger, 1936) Baqri & Khera, 1975 NOTES ON SOME SPECIES Aporcella capitulum comb. n.: Originally described under Discolaimium Thorne, 1939 , its medium-sized (length 1.3-2.0 mm) and comparatively stout (a = 25-42) body, with broad (14-20 μm) lip region and strong odontostyle 12-17 μm long conform to a morphological pattern rather close to that of Aporcella representatives, especially close to A. simplex, and the reason why this taxon is provisionally regarded as a member of Aporcella. Nevertheless, its description contains some contradictions (see, for instance, the arrangement of ventromedian supplements) and further studies are necessary to elucidate its true identity.
Aporcella debruinae sp. n.: De Bruin & Heyns (1992) identified two females and two males from South Africa as Aporcelaimellus papillatus, but there are relevant differences between this material and the original (see redescription by Álvarez-Ortega & Peña-Santiago, 2010b), viz., smaller general size (L = 2.12-2.23 vs 2.43-3.08 mm, respectively), more slender body (a = 40-43 vs 27-34), shorter odontostyle (14-16 vs 19-24 μm), longer uterus (2.2 vs 1.3-1.5 times body diam.), shorter spicules (57-61 vs 73 μm) and lower number (5 vs 8) of ventromedian supplements. The South African specimens are hence considered to belong to a new species, Aporcella debruinae sp. n., which we name in honour of Sandra de Bruin, a South African nematologist who, together with Prof. Heyns, originally described this taxon.
Aporcella papillata comb. n.: The identity of this species is very problematic. Recently, Álvarez-Ortega & Peña-Santiago (2010b) re-examined the material studied by Thorne & Swanger (1936) and discussed its taxonomy in depth. Assuming that the pars refringens vaginae is absent, and with due caution, it is herein classified under Aporcella.
Aporcella salsa comb. n.: Some doubts persist as to the true identity of this species. Its general morphology, including the absence of pars refringens vaginae and tail shape, resembles that of A. simplex but, according to its original description, the cuticle layers show dissimilar refraction, a very characteristic feature of Aporcelaimellus. Putting special emphasis in the absence of pars refringens (see above), it is provisionally transferred to Aporcella.
Aporcella taylori comb. n.: The original description of this species is not very detailed, especially the nature of cuticle in the caudal region, but its general morphology and the absence of pars refringens vaginae suggest it should be provisionally classified under Aporcella. Khan (1989) described a population which he attributed to Aporcelaimellus taylori, but it almost certainly belongs to another species due to the presence (vs absence) of pars refringens vaginae, shorter spicules (39 vs 60-68 μm), and male with eight spaced vs 11-12 almost contiguous ventromedian supplements.
Aporcella tropica comb. n.: Originally described under Aporcelaimellus, Andrássy (2001) transferred it to Takamangai Yeates, 1967 , but Peña-Santiago & Ciobanu (2008 retained it under Aporcelaimellus. It is herein regarded as an Aporcella species because of its cuticle layers with similar refraction, absence of pars refringens vaginae, and conoid rounded tail. In its general morphology, particularly its slender body (a ratio > 40), this species is also very close to some members of Discolaiminae and its affinities with this taxon should not be disregarded.
De Bruin & Heyns (1992) identified two females and three males from Botswana as Aporcelaimellus adriaani, but this material significantly differs from type population and cannot be distinguished from Aporcelaimellus tropicus. Hence, this South African population is herein regarded as belonging to Aporcella tropica comb. n.
Aporcella vitrinus comb. n.: The recent re-description of type material of this species by Álvarez-Ortega & Peña-Santiago (2010a) revealed new details of its morphology which support its inclusion in Aporcella. 5 loosi 2%% 1.52, 1.71 25 3.4, 3.7 67, 74 0.6 55, 56 15, 15.5 18.5, 18 450, 467 52-53% (234, 246) Abbreviations: Lrd, lip region diameter; Odont., odontostyle length; Ph.exp., pharyngeal expansion length; Abd, anal body diameter; Prerect., prerectum length; Spicul., spicule length; Ve.sup., number of ventromedian supplements; Geog.dis., geographical distribution.
References: 1, Botha & Heyns (1990) Table 3 provides a compendium of Aporcella species with their main morphometrics and distribution data.
